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4. 6・7・4'-Trihydroxyisoflavone (Factor 2)とそ
の類縁物質の抗溶血カと抗酸化力
lV Factor 2生産機繕と β・Glucosidase
































































iζ得たが， その化学構造は未決定の まま帰国した。 し
かし本物質は大豆から40年位前iζ抽出された Daidzein
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( 21 ) 
試験試料を試験管1:.入れ減圧乾燥
+0.05M燐酸緩衡i!主 (pH7.4) O.201l  
+5%1血球$懸樹液(生翌1l的食塩水) 0.25.g 






上澄を 5伽 μLo肢 を求める
R.-RR 
計算削労=冒とせ X100











































































































村田 :テンペイ (Tempeh)の栄養価 - 23ー
CHsOγペーOH
CHaO大Y CN-CH2-(二)-O.CHa
3. ι D町im児胤e抗t凶ho侃xyphenoωl ρ少-Metth加ox町ybenzyl比cy戸an凶id血e 














(m. p. 3220C) 



























( 23 ) 
第1表 フラボノイド類の抗湾血活性
aSlc I 











Daidzein 1 <10 
Genistein 1 25 
10∞ 
[57340H|00bol l10∞ I Pseudo 7-0H.3'， 4' .OCH20i ::.:~~'::.'::::，_ <10 1 baptig 
6，7，4' -OH 1 "'~A+';'_ ， 1 2∞o 1 Factor 2 
2-CHa-6，7-0H I I 2000 
Fl…e IれOH <10 
Flavanone|l5C，H 7，Y-OH-4'一






5，7，3'，4ιOH Quercetin 20∞ 
5，7，3'，4'，5'-OH Myricetin 10∞ 












































弱いため純化が図難であると考え， R. oligosporus 
をポテト培地(ポテト3009を約500l[の純水で煮て可
溶f~主成分を溶出させ，ガーゼで施し， 溶液を1.OOOlJlt 
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精製過程lvlT4?? 収量純化度(勾)I (U ンパク (労〉明g
菌体7)<布b出釘ld事業液22，750 3，710 0.16 100 1 
アセトン2u--6U5蘭6 1，279 4，260 3.33 115 20 分
ピ クー 1 424 107 0.25 3 
Ambe.rlite -一一一一 ト一一一一ー
CG-50 ピーク2 147 28 O.lS 1 
Column ピーク -・‘ 1. 872 3-1 37 51.2 51 314 
Chroma- ピーク -・‘
tog.raph y __l.二三 85 559 &6 15 
費十 2，566 69 




10 s 6 
第10図ないので，比活性21.0の線品を用いて，またa¥質とし















pH I CI'，"・ p，"揚同鳩t.) 
，8-g1ucosidaseの至適 pH
FNPG (8.3XIOM) 





































































酵大豆には含まれないと ζろの， Factor 2以外のも
のでアルコール・ヘキサンIC:抽出可能の物質で，












NRRL 2710 (Or. C. W. Hesseltine， Northern 
Utilization Research Oevelopment Oivision， Agr. 
Res. Service， Peoria， Il.から純株の分綴を受けた)
を用いて前述(P20.参照)の方法で製造し，発酵時間
























































































































































¥. Samplel--Indonesian ITempeh判事 Harosoy
¥. No.1 tempeh 大豆より製造
~ ¥. I未発酵大豆 Tempehl未発酵大豆 Tempeh 
警¥1A=1 A-2 I
Ca IωOms% 441mg% 
p I 679 629 
Cu I 2. 55 1. 93
Mn I 5. 98 6. 07 
Zn I ら76* 9.33柿
Co I O. 03 O. 02 
Mg I 178 167 
K I 5δ4 425 






















( ): Ratio 










O. 10 0.10 0.66 0.22 malh 。
0.30 
( 28 ) 




Value， P. O.V.)を Wheelerの方法2引で，Thiobarb-






























































2 3 4 














10 pa1r 37 
l)FT 。0.6本*
2) FS ad 。0.6 E 60 10 80 3) FT+V.M料* Iib. 。1.9 
4) FS+V.M 
1) ST+V.M 20 1.5 0.20 0.14 
2) SS+V.M ad 100 1.5 O.伍 0.07 lV 74 
3) 1) + a-Tocopherol 
10 
lid. 60 1.7 0.08 0.47 。
4) 2)+α-Tocopherol 。1.7 0.08 0.35 
O. D. /liver 料 atthe day 42 帥>1<Vitamin mixture without V. E 
T : Tempeh TEx : Alcohol extracted tempeh FT: Fresh tempeh FS: Fresh soybeans 

















































( 30 ) 
村田 :テンペイ (Tempeh)の栄養価 - 31一
M9表飼料のア ミノ酸 組成 (gj100gprotein) - Group TWehmoplEe * heg+ g E柿 WholW eegg Tempeh Tempeh + Amino acid 
Aspartic acid 1.78 10.98 11.78 9. 12 
Threonine 3. 82 4.06 4.06 (0.24) 4.64 
Serine 4.78 5.50 4. 78 7.20 
Glutamic acid 17. 05 15.72 17. 05 12.64 
Proline 5.38 4.96 5.38 4.00 
Alanine 5.92 5.82 5.92 5. 00 
Glycine 4.50 4.11 4.50 3.20 
Cystine 
1.407¥ /一2.一47 1.8706¥/ー3.ー56 12.4160¥/2ー1.5ー6(1.09)判 2.72 問ethionine 1. 1. 3.36 
Valine 5.59 5.88 5.59 6.56 
Isoleucine 5.43 5.36 5.43 5.28 
Leucine 8.61 8.57 8.61 8.48 
Tyrosine 3.12 3.33 3.12 3.84 
Phenylalanine 5.38 5.30 5.38 5.12 
Tryptophan 1.16 1.29 1.16 1.ω 
Lysine 5. 78 6. 15 6.15 (0.37) 7.04 
Histidine 3.00 2.86 3.∞ 2.56 
Arginine 6.53 6. 49 6. 53 6.40 
権 Tempeh+Whole egg (Tempeh 7: Whole egg 3 in the protein level) 
糾 Threonine，methionine， and lysine were added by the levels of Tempeh+ Whole egg. 


















o. 109 g， Lysine 0.037 g， Threonine 0.024 gを添
加したTempeh+AAsのE群では Tempeh+Whole 
eggの11:flc優るとも劣らぬ結果をえた。また PER





もTempeh群1.91，Tempeh+ Whole egg群 2.54
にたいし， Tempeh+AAs群は2.60とかなり上昇し，
Whole egg苦手の 3.42と Tempehの1.91の中程に
まで到達する ζとが観察された。 271したがって
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Summary 
After investigation with the nutritional value of tempeh including antioxidative and antibemolytic 
activities of tempeh for sever百Iyears， the following results were obtained : 
1. Lipid of the tempeh powder is stable， while that of the unfermented soybean powder is labile for 
oxidation during storage. 
2. It was found that isoi1avones， especially， Factor 2 (6・7・4・-tribydroxyisof1avone)，which was 
liberatad with s-glucosidase during fermentation with Rhizotus， was one of antioxidants in tempeh. 
3. The isolated or chemically synthesized crystaline Factor 2 was active to prevent bemolysis of the 
red blood cells of the vitamin E deficient rats in vitro but not in vivo test. 
4. Protein Efficiency Ratio (PER) of tempeh and those of unfermented soybeans (fresh or stored) 
were not significant1y different. However， hemolysis percentages of blood of rats fed stored tempeb 
were less than 20%， whi1e those of rats fed stored unfermeted soybeans were 1∞% throughout 
the experimental period after two weeks. The serum tocopherol of the tempeh group was higher 
than tbat of the unfermented soybean group. 
5. Most of B vitamins except thiamiDe in tempeh were iDcreased to 4-8 times as much as those of 
unfermented soybeans during ferrnentation. 
6. It was obse同 edtbat supplementation of metbionine (1.凹%)，Iysine (0.3496). and threonine(O. 24~杉
in protein level) improved PER as well as that of tempeh 7 : whole egg 3 in protein level. 
( 33 ) 
